Malignant melanoma in the eye is the most common primary intraocular malignancy in human adults (Swerdlow, 1983) , and poses a serious threat to both sight and survival. Approximately half of patients with uveal melanoma die from the disease within 10-15 years after enucleation of the eye (Jensen et al., 1982; Raivio, 1977), and deaths from metastases have been observed up to 30 years after diagnosis. The melanoma may arise from a variety of ocular tissues, most of the ocular melanomas being located to the uvea. A majority of the uveal melanomas are found in the choroid (85%), and a smaller number are found in the ciliary body (10%) and the iris (5%) (Raivio, 1977). Conjunctival melanomas are uncommon, accounting for 2% of all eye tumours (Rennie, 1991) .
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The survival of the patient is longer when the melanoma arises in the iris or conjunctiva than in the ciliary body or the choroid (Hungerford, 1989; Seregard and Kock, 1992) . However, it is well recognised that the metastatic potential varies from tumour to tumour; some give rise to early metastases whereas others never metastasise. In earlier studies prognostic variables such as age, tumour size, location, invasion into the sclera or optic nerve, blind eye, cell type, rupture of Bruch's membrane and extrascleral extension of the tumour were found to predict survival in patients with uveal melanomas (Callender et al., 1941; Raivio, 1977; Affeldt et al., 1980; Pach et al., 1986; Hungerford, 1989; Gamel et al., 1992) . To some extent this was also the case with conjunctival melanomas (Fuchs et al., 1989) .
DNA ploidy and S-phase fraction are important variables for the prediction of survival of patients with cutaneous malignant melanoma. This was demonstrated with both primary melanomas (Kheir et al., 1988) and melanoma metastases (Sondergaard et al., 1983) . To some extent flow cytometric analyses have also been applied to ocular malignant melanomas. Only three studies have tried to correlate DNA ploidy and S-phase fraction with survival, and with contradictionary results. Thus, in a study on 64 uveal melanomas Meecham and Char (1986) entered, McLean and Gamel (1988) found that the chi-square value for DNA amount in the cell dropped to a nonsignificant level. Rennie et al. (1989) Cancer survival curves were estimated according to the method of Kaplan and Meier (1958) . Univariate and multivariate survival analyses were performed using the proportional hazards model of Cox (1972) . In all survival analyses, only cancer deaths were considered as uncensored observations.
Results
In the total material 60 tumours were DNA diploid and 36 were aneuploid. DNA ploidy was correlated to histological (Table I) . By univariate survival analysis histological type (P = 0.0002, Figure 1 ), tumour size (P<0.0001, Figure 2 ) and ploidy (P <0.0001, Figure 3 ) were found to be significantly associated with survival. Evidence of 'blind' eye was also significantly correlated with survival (P = 0.011). The correlation with survival was such that long survival was associated with a DNA diploid tumour, small tumour size and a predominantly spindle cell type (Figures 1-3) . None of the other variables in Table I (Table I ). There was a significant correlation between S-phase fraction and survival (P = 0.0 17, Figure 4 ), such that low S-phase fraction was associated with longer survival. However, this correlation was abolished after adjustment for DNA ploidy (P = 0.16). Even when restricting the S-phase analysis to diploid cases only, no significant association was observed between Sphase fraction and survival. (Gamel et at., , 1992 Rennie, 1991) . Other well-known prognostic factors are mentioned in Table I their patients had died during the short follow-up period, and obviously no correlations could be found.
In our study the S-phase fraction was significantly correlated with survival using univanrate analysis, but the significance did not remain after adjustment for ploidy. However, it should be kept in mind that the S-phase fraction could only be measured in 72 tumours and the drop-out was only from the aneuploid melanomas. The 12 aneuploid tumours with measurable S-phase fraction had a significantly higher S-phase than the diploid ones. al., 1991; Schwartz et al., 1993) . Thymidine incorporation into DNA during S-phase in dividing cells also provides information on cell cycle variables (Char et al., 1989) . These variables perhaps are better markers of proliferation than the S-phase fraction. In order to find out which method should be preferred, comparison studies have to be performed.
We found a significant correlation between a high S-phase fraction and an epithelioid cell type. This is in line with the findings of Rennie et al. (1989) that spindle cell neoplasms have lower cell turnover rates than epithelioid cells. However, they only estimated the cell turnover in 16 diploid tumours, and no analysis was performed on aneuploid uveal melanomas. We also found that large tumours had higher S-phase fractions than small ones. This is in contrast to Rennie et al. (1989) , who found no correlation between cell turnover and either tumour size or anatomical location.
Evidence of 'blind eye' was earlier described as a poor prognostic factor for uveal melanomas (Raivio, 1977) . We The number of cases were 38 patients with S-phase <5% (---), 26 with S-phase 5.0-9.9% (-) and eight with S-phase ) 10% ( ). The S-phase was found to be a significant prognostic variable (P = 0.017).
also found that 'blind eye' is correlated with reduced survival, but in the multivariate analysis the significance did not remain after adjustment for tumour size, histological type and ploidy, perhaps indicating that patients with 'blind eye' had a larger tumour volume. Ploidy was also significantly correlated to histological type and evidence of 'blind eye'. This has not been reported before as far as eye melanomas are concerned, but correlation between ploidy and histological type, etc., has been seen with cutaneous melanoma (Guttuso et al., 1990) . Fuglestad et al. (1987) found that tetraploid tumours were associated with increased tumour size. This is in contrast with our findings of no correlation between tumour size and ploidy.
We further conclude that patients with small DNA diploid intraocular melanomas of spindle cell type have a favourable prognosis. Patients with several risk factors should be more carefully observed for early detection of disseminated disease.
